Peptide nucleic acids specifically cause antigene effects in vivo by systemic injection.
Peptide nucleic acids (PNAs) are uncharged DNA analogs that hybridize to complementary sequences with high affinity and stability. We previously showed that PNAs, after intraperitoneal injection into rats, are effective antisense compounds in vivo. The present study was designed to test whether PNAs also have antigene effects in vivo. The renin-angiotensin system is critical in the control of blood pressure. We designed and synthesized sense (antigene) PNAs to angiotensinogen, which is the precursor protein that leads to angiotensin I and II. Spontaneously hypertensive rats received intraperitoneal injections of either 20 mg/kg sense-angiotensinogen-PNA, mismatch-angiotensinogen PNA, or saline. Only the sense-angiotensinogen PNA treatment resulted in a significant decrease in plasma angiotensin I, systolic blood pressure, and liver and brain angiotensinogen mRNA levels. Thus, these results demonstrate on the molecular, protein, and physiological levels that antigene PNAs are effective in vivo upon systemic administration.